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This program, called the Audio~Tutorial System, was utilized in an
undergraduate college course in the biological sciences. By use of
multiple regression analysis, the most stable predictors were found
to be the Restraint scale of the Guilford=-Zismerman Temperament
Survey, high school rank, SAT-Verbal, CFEB~Mathematics, and high
school social studies grade. iiamitations on the study include the
fact that it was correlational and not experimental and that its
sample consisted of volunteers who completed the course. (DG)




EDO 42803

¥
0
Q
)
g
B

Al INVESTIGATION OF THE RFLATIONSHIP OF INTELLECTIVE ARD
PRRSONALITY VARIABLRS TO SUCCESS
IN AN INDEPENDENT STUDY SCIENCE COURSE THROUGH
THE USE OF A MODIFIED MULTIPLE REGRESSION MODEL!

Michael Szabo2
The Pennsylvania State Univeraity

V8. OEPARTMENT OF HEALTK, EOUCATION
8 WELPARE

and OFFICE OF LOUCATION
THIS DOCUMENT HAS BELN REPMODUCED
ERACTLY AS AECEIVED FAOM THE PERSON OR

OAGANRZATION
John F, Peldhusen :,A.mmﬁgz:::g?omﬁitﬁf
Purdue University Shnax MARESENT OF1ICIAL OF¢ K1 OF £OV.
N

OBJECTIVES

The objectives of this study were: (1) to assess the ralative contributions
of selected individual learner characteristics to the prediction of academic suc~
cess in a structured independent study learning system; and (2) to predict
achlevement for individual students in the indcpendent study courae.

RATIONALE

A learning program which attempts to implement a program of individualiced
instruztion must be adjustable to a wide range of individual differences (1Ds)
which are related to student achievement. The acquisition of empirical knowledge
about IDs and thefr relation to various criteria of learning (e.g., academic
success in terms of grades, test performance, etc,) is a necessary pralude to such
adjustments, Lack of empiricai knowledge about IDs may be attributable to a
variety of factors., One factor which is theoretically relevant is th2 large aurber
of intellective varfables and their interactions (dependencies) in a learning
situation, Xnsight into this prodbiem certainly calls for multivariate analysis
methods and & correspondiugly large sample,

The foregoing reasoning suggests the use of a multiple regression analysis

model, in shich nuwerical coefficients (beta weights) are assigned to the predictor
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variables so that the weighed sum of these term 8 correlates maximally with the
criterion variable, Interactfons bectween predictors mey be assessed with a method
analogous to analysis of variance by including the cross-products of predictors
in the regression equation as new predictor varisbles, If an interaction term
used in this fashion receives a nonzero beta weight, the beta weighta of the oiher
predictors will change, This latter phenomenon can be avoided by apalyzing the
predictor and criterion variables in standard score form., Hence the model used
in this research has the form

Z,~B,2, + B, z, + B, (zz 23) + A,

The relative contribution of each inéependent variable (and cross-product)
to the prediction of the criterion yariance may be tested for significance with
e t-test,

The focue of this research was the empirical study of selected learner
charicteriastics and their relation to academic success in a structured irdependent
study learaing program, This program represents a unique epproach to the {ndivi-
dualization of instruction in science at the undergraduate level and is called
the Audio-Tutorial System. It features independently scheduled but structured
laboratory and learning sessions, audio-tape tutorial presentations, emphasis upon
personal student-instructor contact, and periodic oral and writtea quicees,
Developed by Postlethwaft, Novak, and Murray (1969) the Audfo-Tutorial System
represents an approach to individualized instruction within a large class setting
and features provision for self-pacing and student controlled repetition of
learning experiences,

A battery of intellective learner characteristics (i.e., those characteristics
which represent observable products of cognitive processes) and personality char-
acteristics were utilized in thios study, They were selected on the basis of theo

tetical relevance to the learning criterion and the instructional setting. 1It
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seems likely that personality characteristics would assume a more important rer
role in an indzpendent study course than they have in the past in relation to stu-
dent performance and achievement in traditionally organized courses.

College freshmen and sophomores (N=630) who voluutarily completed the necessary
data forms and were enrolled in a onc-semester, introductory, biologlcal science
course taught in the independent study mode at a large midwestern unfversity com-
prised the trcatment sample fn this study, The sample was divided into two equal
groups for purposes of validation and cross-validation analyses,

The varfables uscd were: (1) from the personality avea, scores oa the Guile
ford-Zimmerman Temperawent Surveyj and, (2) secondary school counsellor ratings
of achievement-oriented personality ratings; and (3) from the intellective area,
high school grades in science, mathematics, social studies, and English; bizh
school graduation rank; and CRET and SAT scores: The criterion of final course
grade was converted numerfcally usiug the scale A=6, B=5, etc.

Data were correlated using a build-up ifnear multiple regression anaiysis
model modified as noted earlier in order to permit the estimation of the relative
freportance of indfvidual learner characteristics to the prediction of the critericn
variance. To reduce the number of variables to a meaningfully marageable smaller
number, all variables (with no interaction terms) were correlated in the regressien
analysis statistical program. The varfablns contributing aignificantly to the pree
diction of the criterion (p< ,10) along with the cross producls of the significant
fntellective and personality predictore were entered into the regression program
e second time (second stage analysis), Also entered at this time were the crosse
product scores of each intellective predictor and each personality gredictor. The

results vere ctoss-validated on an appropriate sample.
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RESULTS3

The following predictors, when combined in the modified multiple regression
model used, made & significant contridbution (p<.05) to the prediction of the
achievement criterion, The restraint and ascendance scales of the Gutlford-
Zimmerman Temperament Survey; high school graduation rank; SAT-Verbal; CEEB
Mathematics; counsellor rating 5 (critical and questioning attitude of the student);
social studies high school grade; and the cross-product of the restraint scale and
English high school grade. These variables from the multiple regression analysis

are presented in the fivrst column of Table 1, The regression coefficlents (B) and

Insert Table 1 about here

their standard errors (SeB) are tabulated in columns two eand three, Column four
1ists the t-ratios fur the test of significance of each predictor in the battery.
The percentages of eriterion variance attributable to each varisble in the equation
are listed in column five. The zero-order correlation coefficients between the
variables and the criterion are tabdlated in coiumn six. Columns sexen through
13 1iat the eero-order correlation coefficients among the predictor variables. The
nultiple correlation be ween these predictorns and the criterion is .63 and indizatces
that 40 percent of the criterion variance is attributable to these predictors,

Summing the percentages of criterion variance for the intellective predictors
(variables 3, 4, 5, and 7) from column five yields a figure of 30.85 percent. The
interaction term (variable 8) accounts ror only 0.76 percent and the remaining per-
sonality varlables account for 8.62 percent. Thus the fatellective predictors
accounted for approximately 75 percent (30/40) of ihe predicted criterion variance
and the personality predictors accounted for less than 25 percent (8.6/40),

Of the 25 interaction terms entered into the second atage analysis, only the
restraint x English grade interaction ylelded a significant regression coefficlent,
Although this interaction is statistically signilicant, its practical significance

is very low.
Q
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The retults were cross-valid by entering the eight variables in Table 1 into
a regression analysis program using the cross-validation sample, The application
of the t-test ravealed that variables 2, §, and 8 (ascendance, councellor rating
5, and restraint x English grade) did not coutribute significantly to the multiple
correlation. Hence the stadble pred(etora‘rgre reatraint, high school rcank, SAT-
Verbal, CEEER-Mathematics, and high school u:cial studies grada,

DISCUSSI0Y

The finding that the intellective predfctors made the greatest contribution
to the prediction of academic success i{s consistent with findings of other predicti
studies, The achievement-oriented personality characterfstics, which ware ratings
by guidance counsellors from each subject's high schonl and the 1 :eractions terms
between intellective and personality variable demonstrsted ifttle value in this
prediction study,

Of the ten personality traits measured by tne GZIS, the restraint scale alone
remained a stable predictor even in the prescace of the more powerful intellective
predictors,

The results of this 3tudy and infererces made from it should be interpreted
carefully for at least two reasons, First, the design was correlatfonal not exper:
mental. Thus, cause and effect cannot be specified. Second, subjects who did not
voluntarily complete the data forms or dropped the course (11 percent) were exclud
from the sanple. Thus, thers could be selective bdias {n the sanples.

Within these limitations, it appears that successful performance in an inde-
pendent study biologicel science laboratory syatem Is correlated with restraint
(f1.e, the capacity to be serious minded and responsible,, verbal aptitude, achieve.
went in mathesatics and soclal studies, and overall high school rank,

This study has fdentified intellective and personality characteristics which
may be useful €or predicting schievement levels in specifiable leartning situations

Using this information it might de possible to offer instructional alternatives,
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to predict in which one a studeat would achieve best, and to make the alternatives
available to the student, Secondly, the prediction system identifies personal
characterietics of the student in which he is weak or strong. Such information
could be used to provide rewedial counselling or instruction or to adapt the
instruction to fit the strength of weakness,

Of course, 41l the potential uses of prediction require much further investi-
gation as does the predfction system ftself, With multiple Rs as high as ,63 we
are accounting for only 40 percent of the criterion variance. Hopefully other and
better predictors can be found. On the other hand, it could be argued that the
percentage of criterion variance accounted for by the dattery {s low because of
measurement error. While the predictors used fn thie study did not represent a
broad sampling of different types of predictors, the results seem to give weight
to the latter interpretation: limitation due to error,

Hopefully, with a broadsr sampling of pertinent predictors, better control of
measurement procedures, and new instructional systems which facilitate provision for

individual differences, substantial increases in student achievement can be attained
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